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attached to a 21 gx 1.5 inch needle submerged partly in water so as to obviate any surface tension effects at the point of exit. The needle was levelled with the internal pressure transducer of the pump and Res was calculated as the slope of the least squares regression line from pressures obtained at flows of 0, 100, 200, 300, 500 and 700 ml h" 1 . R values exceeding 0.997 were consistently obtained. In an identical manner, the Res for a variety of infusable substances was measured. The ratio of Res for an infusate to that of saline is the relative effective viscosity (REV) (table 1). Such data are necessary to design pumps with appropriate pressure generating capability or predict limits of performance for infusion of a particular substance. In a gravity fed system, flow is reduced proportional to the relative viscosity compared with saline under the same conditions. The data have direct implications for clinical practice, where for example, one can predict that 5 % albumin (REV 1.09) may be infused 3.3 times faster than Hespan (REV 3.65 
Neuromuscular block and tourniquets
Sir,-I read with interest the letter by Shannon [1] and wish to report similar experiences of problems relating to the use of nondepolarizing neuromuscular blocking drugs and tourniquets. My observations relate to the movement of the lower limb in response to surgical stimulation in the initial part of the surgery, when the trachea was intubated after administration of suxamethonium and pancuronium, and after inflation of the tourniquet in patients undergoing knee surgery. Administration of additional doses of pancuronium proved ineffective and deepening of anaesthesia with volatile agent and analgesics alleviated the problem. I conducted a small pilot study. After routine induction of anaesthesia with thiopentone, a control twitch height was obtained with a peripheral nerve stimulator (Bard) applied to the leg in the lateral popliteal nerve area. The trachea was intubated with the aid of suxamethonium and the tourniquet was inflated to a desired pressure. On return of spontaneous ventilation, pancuronium was administered. Surgery was delayed for 10 min and neuromuscular block was monitored. It is well established that different muscle groups differ in their sensitivity to the effects of neuromuscular blocking drugs and it has been suggested that care must be exercised if monitoring mode or site differs [2] . Unfortunately the study had to be terminated as my results were inconclusive, there was a poor correlation between the ratio of twitch to control height and there were other logistic problems.
The mechanism for the above problem appears to be similar in principle to that described by Tunstall [3] in the "isolated arm technique" used to detect awareness during obstetric anaesthesia. The application of a tourniquet prevents the neuromuscular blocker from reaching distal parts of the limb which may then move in response to surgical stimulation. Slow release of the neuromuscular blocker through the deeper blood vessels under the tourniquet may lead to full block with time. Adequate analgesia and anaesthesia caused by some delay involved in actual surgery (preparation, draping, etc) and slow but eventual complete muscle block might be the reasons for lack of movement observed after surgical stimuli in the majority of patients. In the light of my experience and the problems encountered by Shannon [1] with the use of atracurium and similar drugs, I would recommend administration of the non-depolarizing agent before the tourniquet is inflated to prevent any movement during the early part of surgery. 
Effects of extradural sufentanil and morphine on ventilation
Sir,-Slade and colleagues, in their study of extradurally administered sufentanil and morphine [1], could not distinguish the incidence of apnoea after administration of the two agents, although the timing of the apnoeic periods was different. However, they did not describe the performance characteristics of the method they used to detect apnoea. The method was based on detection of flow (carbon dioxide concentration in a nasal cannula) and chest wall movement (using a differential pressure system, with sensor capsules placed at the suprasternal notch and on the lower chest wall). Using these signals, recorded on a multichannel recorder, they assessed the incidence of central and obstructive episodes of apnoea, with apnoea defined as a period of greater than 12 s. Although they did not give details, central apnoea was presumably indicated by the absence of both signals, and obstructive apnoea by the absence of flow but the persistence of chest wall movement. These techniques deserve careful consideration, and details are required of their sensitivity, specificity and reliability before the reader can assess the strength of their observations. Assuming that the chart speed was rapid enough to discriminate reliably a time period of 12 s (say for example a rate of 0.5 mm s" 1 so that a 12-s period would be represented by a distance of 6 mm), then the authors must have analysed about 1.3 km of chart recording to complete this study. If it takes the same time to inspect the chart recording, and record the data from it, as the time it took to record the original data, then one person would have had to analyse charts, 8 h a day, for 90 days. According to their data, derived from figure 1, and assuming they measured each patient for the entire 24 h, they could have detected of the order of 20000 periods of apnoea.
In my own studies, I found that with recordings made in the presence of a trained observer (so that technical problems could be immediately rectified) and overnight (so that there was less patient movement), more than 10% of the recordings could not be analysed because the recording was technically inadequate or because of movement artefact. Slade and colleagues, in contrast, made recordings over a whole 24-h period for each patient so that movement when the patient was awake would possibly degrade a greater proportion of the signal. What proportion of the recording, in each patient, were these authors able to analyse? Is it possible Downloaded from https://academic.oup.com/bja/article-abstract/74/4/492/272659 by guest on 17 June 2018
